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investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. / 

Phase  I  reports  include  project  information  of  the  dam' and 
appurtenances,  all  existing  engineering  data,  operational-procedures, 
hydrauli/c/hydrologi©  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi- 
gat  ion  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam:  Lake  Column  I)nm 

St. i  to:  Virginia 

Countv:  Cl  tv  of  Suffolk  (Formerly  NanBcmond  County) 

OSOS  Ou;ul  Sheet :  Whuliior,  Vlrgintn 

St  room:  Nansomond  Klvor 

Onto  of  Inspection:  Mnv  7,  1970 

Lake  Cohoon  0am  is  located  in  the  City  of  Suffolk  2.15  miles  south  of 
U  S  Route  460  at  Providence  Church.  The  dam  is  an  earth  embankment 
about  900  feet  in  length  from  abutment  to  abutment.  The  dam  is  35  feet 
high  from  the  top  to  the  toe.  The  top  of  the  dam  is  12  feet  wide.  The 
dam  is  classified  as  intermediate  size  and  significant  hazard.  The  dam 
is  owned  by  the  Citv  of  Portsmouth,  Department  of  Public  Utilities. 

The  purpose  of  the  dam  is  water  storage  for  the  treatment  plant  and  rec¬ 
reation,  for  the  Cltv  of  Portsmouth.  The  dam  has  a  concrete  spillway 
that  Is  V-shaped  and  has  a  crest  length  of  300  feet.  The  spillway  con¬ 
sists  of  three  10-foot  wide  steps  with  each  having  a  height  of  5  feet. 

Based  on  criteria  established  bv  the  Department  of  the  Armv,  Office 
of  the  Chief  of  Engineers  (OCE) ,  the  spillwav  is  rated  as  inadequate. 
The  spillwav  will  onlv  pass  26  percent  of  the  PMF,  while  the  Spillway 
Design  Flood  (PMF)  will  overtop  the  dam  for  18  hours  and  reach  a 
maximum  of  2.3  feet  over  the  top  of  the  dam,  with  an  average  critical 
velocity  of  8.7  feet  per  second.  Since  the  spillway  will  not  pass 
1/2  of  the  SDF,  the  dam  Is  assessed  as  "unsafe-non-emergency"  in 
accordance  with  guidelines  presented  by  the  Corps  of  Engineers.  The 
water  level  readings  in  the  observation  wells  on  the  crest  of  the  dam 
show  that  the  core  wall  is  apparently  not  functioning  and  that  the 
stability  of  the  dam  is  questionable. 

Tt  is  recommended  within  6  months  that  the  following  work  be  accomp¬ 
lished  : 

a.  The  phreatic  surface  within  the  dam  should  be  surveyed  and 
veri f I ed . 

h.  A  more  detailed  studv  of  the  downstream  flood  plain  and  of 
the  Spillwav  Design  Flood  appropriate  to  this  dam  should  be  conducted. 
Remedial  measures  to  he  considered  Include  modification  to  the  dam, 
spillwav,  flood  plain,  and/or  anv  other  method  of  eliminating  the  dan¬ 
ger  imposed  bv  the  project. 

c.  An  annual  maintenance  and  inspection  program  should  be 
initiated  to  help  detect  and  control  problems  that  may  occur. 
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SECTION  1 


PROJECT  INFORMATION 


1  .  I  Oonern  I  : 

1.1.1  Author  I  tv:  Public  I.nw  <12-167,  R  August  1<172  authorized  the 
Secretary  of  the  Armv,  through  the  Corps  of  Engineers  to  Initiate  a 
national  program  of  safety  inspections  of  dams  through  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.7  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase 
I  Inspection  according  to  the  Recommended  Culdelines  for  Safety  Tnspec- 
t  Ion  of  Dams  (Appendix  V,  Reference  I).  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  mav  be  a  potential  hazard  to 
human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Lake  Cohoon  Dam  is  an  earth  embank¬ 
ment  dam  900  feet  in  length  from  abutment  to  abutment.  The  dam  is  35 
feet  high  from  the  top  at  elevation  33  to  the  toe  at  elevation  -2.  The 
top  of  the  dam  is  12  feet  wide.  The  upstream  slope  of  the  dam  is  2.5  (H) 
1 (V)  and  2(H)  :  1(V)  on  the  downstream  side  of  the  embankment.  The  up¬ 
stream  slope  has  stones  uniformly  placed  2  to  3  feet  above  normal  pool 
elevation.  There  is  a  concrete  cut  of  wall  from  elevation  -15  to  eleva¬ 
tion  32  along  the  center  of  the  dam.  The  cut  of  wall  is  12  inches  wide 
at  elevation  32. 

The  darn  includes  a  V-shaped  concrete  spillway  which  has  a  crest  length 
of  300  feet  .  The  open  end  of  the  Pee  is  121  feet  wide  with  the 
closed  end  extending  unstream  from  the  toe  of  the  dam.  The  spillway 
consists  of  three  10-foot  wide  steps  with  each  having  a  height  of  5 
feet.  The  crest  of  the  spillwav  is  at  elevation  28.0. 

There  is  a  gate  house  accessible  by  a  pedestrian  bridge  from  the  top  of 
the  dam.  Within  the  gate  house  there  are  manually  operated  controls  for 
three  24-inch  valves  and  two  30-inch  sluice  gates. 

1.2.2  Location:  Lake  Cohoon  is  located  2.15  miles  south  of  U  S 
Route  460  at  Providence  Church  along  State  Route  604  about  0.5  miles 
south  of  the  intersection  with  State  Route  638. 

1.2.3  Size  Classif ication:  The  dam  has  a  storage  capacity  of  9,400 
acre  feet.  Therefore  it  is  classified  as  intermediate  according  to  the 
storage  capacity. 


1-1 


1.2.4  Hazard  Clnsstf lent  ion:  The  dam  is  immediately  upstream 
f rom  three  buildings  with  an  estimated  population  of  10  people,  and 
is  therefore  given  a  significant  hazard  classification  in  accordance 
with  section  2.1.2  of  the  Recommended  Culdellnes  for  Safety  Tnspec- 
t  Ion  of  Dams,  published  bv  the  Department  of  the  Army,  office  of  the 
Chief  of  l\ng I neers .  The  hazard  classification  used  to  categorize  the 
dams  In  a  fund  Ion  of  local  ion  only  and  lias  nothing  to  do  with  its 
Stahl  I  It v  or  probability  of  failure. 

l.2.’>  Ownership:  l.ake  Cohoon  is  owned  by  the  City  of  Portsmouth 
Department  of  Public  Utilities. 

1.2.6  Purpose  of  Dam:  Lake  Cohoon  is  used  for  water  storage  for 
the  water  treatment  plant  and  recreation  bv  the  City  of  Portsmouth. 

1.2.7  Design  and  Construction  History :  The  lake  Cohoon  Dam  was 
constructed  in  1912.  Tn  1919  the  War  Department  Construction  Division 
increased  the  height  hv  13  feet,  raising  it  to  elevation  33  at  the  top 
of  the  dam.  At  the  same  time,  a  V-shaped  concrete  spillway  was  con- 

s true  ted  with  the  crest  at  elevation  28  and  a  crest  length  of  300  feet 

1.2.8  Normal  Operational  Procedures:  When  pool  level  is  above 
spillway  crest,  the  water  automatically  flows  Into  Lake  Meade.  When 
the  pool  level  is  below  spillway  crest,  the  water  is  directed  by 
manual  operation  of  the  valves  through  the  30-inch  diameter  pipes  to 
I .a ke  Meade. 

1 .  3  Pert  itiont  Jlata: 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  33.3 
square  miles. 

1.3.2  Discharge  jit  Dam  Site: 

Maximum  flood  -  unknown 


Two  30-inch  outlet  pipes 

pool  level  at  spillway  crest . 216  cfs. 

Spi 1 lway 

pool  level  at  top  of  dam .  10,400  cfs. 


1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 
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Table  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Elevation 

Capacity 

T  t  om 

feet 
m .  s .  1 . 

Area  t 

acres 

Ar  re , 
f  ee  t 

Watershed , 
Inches 

Length 

miles 

Top  of  Dam 

33.0 

8  50 

9,400 

5.3 

5.0 

Spl  1  Iwav  c  if 

Mt 

2H.0 

500 

6,025 

3.4 

4.3 

St  ronnihed  at 
toe  of  the 

the 

-2+ 

dam 
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SECTION  2 


ENGINEERING  DATA 

2>1  Assign:  The  available  information  consists  of  plans  pre- 
pare.l  under  the  direction  of  the  War  Department  Office  of  Construction 
Otia  r  t  ermas  t  er  In  1919.  Ihe  plans  Indicate  there  is  n  concrete  core 
wall  from  the  marl  line  (upper  limit  of  the  Yorktown  Formation)  to  one 
foot  below  t’-e  ton  of  the  dam. 

•’.1.1  Operat  I  mini  Record:  The  dam  is  used  as  a  storage  facil  I  ty 
lor  tin'  City  ol  Portsmouth,  Virginia.  It  was  constructed  In  1912  and 
altered  In  1919  to  raise  the  elevation  of  the  dam  from  elevation  20 
lo  elevation  13.  (See  Appendix  TV, Section  C,  paragraph  2H,for  details.) 
The  level  of  the  reservoir  is  normally  regulated  by  water  flowing  over 
the  spillway  crest  into  Lake  Meade.  The  water  level  can  also  be  regu¬ 
lated  bv  opening  one  or  more  of  the  gate  valves  located  in  the  gate 
house  (see  section  4  this  report.) 

*2.2.  I  Geologic  Setting  of  the  Dam:  The  dam  is  located  in  the 
Coastal  Plain  phvs iograph ic  province  and  is  underlain  bv  the  Yorktown 
Formation  of  Miocene  geologic  age.  The  Yorktown  consists  generally 
of  preconsol (dated  marine  sand,  clay  and  broken  shell  material.  West 
of  the  Nansemond  River  the  upper  1  to  ID  feet  of  the  Yorktown  Formation 
is  usually  orange  to  yellow  in  color  before  grading  into  its  character¬ 
istic  gray  to  green  color.  Surrounding  hilltops  in  the  immediate  dam 
area  are  usually  capped  with  the  Sedlev  Formation  of  Pliocene  geologic 
age.  The  Sedley  is  composed  of  fine  sand  and  silty  sand  with  thin 
layers  of  silty  clav.  This  formation  averages  about  10  feet  in  thick¬ 
ness  and  was  not  encountered  in  the  test  borings. 

*2.2. 2  Available  Geotechnical  Data:  Geologic  information  obtained 
in  conlunction  with  the  original  investigation  of  the  dam  was  not  avail¬ 
able.  However,  a  geotechnical  investigation  of  the  dam  was  conducted  by 
Schnabel  Engineering  Associates  in  1978.  The  report  of  this  study  is 
included  in  Appendix  IV.  Seven  soil  test  borings  were  drilled  in  con¬ 
junction  with  the  investigation,  four  along  the  crest  and  three  along 
the  downstream  toe  of  the  dam.  Two  observation  wells  were  installed  on 
the  crest  of  the  dam  in  conjunction  with  the  soil  test  borings.  An 
observation  well  was  installed  on  the  upstream  and  downstream  side  of 
the  core  wall  (cutoff  wall),  to  measure  the  effectiveness  of  the  wall. 


*.’.2.1  Dam  Foundation:  The  dam  is  founded  on  a  layer  of  alluvial 
soils  consisting  of  siltv  and  clavev  sands.  This  is  designated  as 
"Stratum  II"  in  the  1978  Report  by  .1.  K.  Timmons  and  Associates  and 
Schnabel  Engineering  (see  Plates  2,  1  and  A  of  Appendix  IV.)  No 
strength  tests  were  performed  on  these  soils,  however,  total  and  effec¬ 
tive  friction  angles  of  35°  and  total  and  effective  cohesions  of  0 
were  assigned  to  the  stratum.  These  alluvial  soils  are  underlain  by 
clavev  sands,  clayey  silts  and  silty  clays  of  the  Yorktown  Formation 
(Stratum  C.)  No  strength  tests  were  performed  in  this  stratum. 

information  provided  bv  Law  Engineering  Associates  of  Virginia. 
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*2. 2.  4  Embankment:  The  embankment  consists  of  two  materials, 
referred  to  as  Stratum  A  and  A1  on  the  subsurface  profiles  in  Appendix 
TV.  Stratum  A,  from  the  ground  surface  to  a  depth  of  14  to  19  feet, 
consists  of  slltv  to  clavey  coarse  sand,  of  a  very  loose  to  firm  den¬ 
sity.  Laboratory  testing  indicated  a  total  friction  angle  of  13°  and 
a  total  cohesion  of  400  psf  for  the  Stratum  A  soils.  The  tested 
effective  angle  of  internal  friction  for  Stratum  A  was  17°  with  0  co¬ 
hesion.  The  Insltu  dennllv  of  Stratum  A  ranged  from  HO  to  897!  of  the 
standard  l’roctor  Maximum  drv  density  (based  on  two  compaction  tests.) 

Stratum  Al,  interbedded  with  Stratum  A  to  a  depth  of  4  to  20  feet, 
consists  of  slltv  clavey  mad  I  urn  sand  and  silty  clay  of  a  soft  to  very 
stiff  consistency.  The  strength  of  this  stratum  was  not  determined  by 
testing,,  however,  total  and  effective  friction  angles  of  4°  and  37°, 
respectively,  and  total  and  effective  cohesions  of  700  psf  and  0,  res¬ 
pectively,  were  estimated  for  Stratum  Al . 

Stability  analyses  were  conduit  ed  by  Schnabel  Engineering  Associates 
in  con | unction  with  the  subsurface  investigation  performed  in  1978. 

The  loading  conditions  of  both  steady  state  seepage  and  sudden  drawdown 
of  the  reservoir  were  considered  for  both  the  upstream  and  downstream 
embankment  slopes.  The  seepage  line  for  steady  state  seepage  condi¬ 
tions  was  developed  from  readings  taken  at  the  observation  wells  along 
the  crest  of  the  dam.  The  phreatic  surface  used  for  the  section  used 
bv  Schnabel  in  their  analysis  is  shown  on  Plate  2,  Appendix  TV. 

The  results  of  the  stabilitv  analysis  are  as  follows : _ 


Surface 

Case 

Loading 

Condition 

Factor  of 
Sa  f  etv 

Required  Min. 

Factor  of  Safety 

Upstream 

T 

Sudden  drawdown 
of  Reservoir 

1.3 

1.2 

ITT 

Steady  Seepage 

1.9 

1.5 

Downstream 

T 

Sudden  drawdown 
of  Reservoir 

1.2 

1.2 

TTT 

Steady  Seepage 

1.5 

1.5 

2.3  Evaluation:  Borings  and  laboratory  data  have  been  obtained 
bv  Schnabel  Engineering  Associates  in  1978.  This  data  does  not  ade¬ 
quately  define  the  strength  of  the  foundation  soils,  however,  since  no 
strength  tests  were  performed.  The  assumed  values  appear  reasonable 
and  adequate  enough  to  accurtely  evaluate  the  strength,  however,  lab¬ 
oratory  tests  should  be  performed.  Tn  addition,  the  density  of  the 
embankment  soils  was  not  adequately  determined  since  only  two  compaction 
tests  were  performed. 


*Information  provided  by  Law  Engineering  Associates  of  Virginia. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Find Ings : 

3.1.1  General :  Tin*  results  of  the  Mav  7,  1979  Inspection  are 
recorded  In  Appendix  III.  At  the  time  of  Inspection  the  pool  elevation 
was  28.2  m.s.l.,  about  2 . '>  Inches  above  normal  pool  elevation.  There 
was  about  2-3  Inches  of  water  flowing  over  the  spillway.  There  was 
an  Inspection  report  available',  done  bv  .1.  K.  Timmons  and  Associates  in 
19  78. 


3.1.2  Dam:  There  is  no  obvious  horizontal  or  vertical  misalignment 
in  the  dam.  Minor  undulations  were  observed  in  the  downstream  slope, 
however,  no  cracking,  settlement  or  bulging  was  observed.  A  path  was 
worn  into  the  downstream  slope  approximately  five  feet  up  from  the  pool. 
Minor  erosion  of  the  surface  soils  has  resulted  along  the  path.  The 
placed  stones  on  the  upstream  slope  needs  to  be  relald  where  some  small 
depressions  have  oceured.  There  Is  no  obvious  sloughing  on  the  visible 
slopes.  There  was  no  cracking  or  erosion  noticeable  at  the  abutments. 
Approximately  10  tree  stumps  were  observed  on  the  downstream  slope 

of  the  embankment  to  the  left  of  the  spillway.  The  trees  appeared 
to  have  been  cut  recently.  Water  level  readings  were  taken  in  two 
observation  wells  located  on  the  crest  of  the  dam.  According  to  the 
geotechnical  report  enclosed  in  Appendix  TV  these  wells  are  located 
on  either  side  of  the  concrete  core  wall.  In  addition,  two  hand 
auger  probes  were  made  along  the  downstream  slope  of  the  dam.  Approxi¬ 
mate  water  levels  were  obtained  from  these  probes.  The  water  level 
readings  obtained  from  the  wells  and  probes  indicated  the  core  wall 
was  not  functioning.  A  tvpical  cross  section  of  the  dam  with  an 
approximate  line  of  seepage  based  on  the  water  level  readings  taken 
is  shown  on  Plate  7  in  Appendix  1. 

3.1.3  Appurtonan-t  Structures:  The  valves  are  in  operating  condition 
according  to  the  representative  of  the  owner,  however,  the  walkway  and 
gate  house  are  in  need  of  repairs. 

3.1.4  Abutments :  The  abutment  walls  show  white  stains,  spalling, 
and  actual  seepage.  At  the  left  abutment  wall,  about  4  feet  downstream 
from  the  end  of  the  slope  wall,  there  is  a  joint  showing  seepage  of  less 
than  1  GPM  accumulation  of  mud  and  small  roots.  The  abutment  walls  showed 
signs  of  spalling  and  reinforcing  bars  were  visible  in  some  locations. 

1.1. r>  Spillway:  The  spillway,  which  had  water  flowing  over  the 
crest  at  the  time  of  Inspection,  had  some  spalling  of  the  concrete  at 
the  leading  edge  of  the  splllwav  steps  and  at  the  joints. 

Soil  and  water  was  seeping  through  the  left  spillway  wall,  at  less 
than  1  GPM.  Approximately  20  feet  downstream  from  this  seepage  location, 
water  was  seeping  from  the  embankment  soils,  over  the  concrete  retaining 
wall  and  Into  the  spillway.  The  approximate  location  of  these  two  areas 
Is  shown  on  plate  6  in  appendix  I. 
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1.1. 6  Instrumentation:  During  the  ll>78  investigation  by  Schnabel 
Engineering  Associates  (Appendix  TV),  four  observation  wells  were  in¬ 
stalled.  Two  of  the  well  were  installed  on  the  crest  of  the  dam  in 
conjunction  wlili  the  soil  test  borings.  Wells  were  also  installed  on 
the  upstream  and  downstream  sides  of  the  core  wall  to  measure  its  effect¬ 
iveness.  Measurements  in  the  wells  were  taken  at  the  same  time  of  the 
inspection  and  are  Included  In  Appendix  1  as  Plate  7. 

3.1.7  Reservoir  Area:  The  surrounding  area  is  densly  wooded. 

Land  adjacent  to  the  left  side  of  the  spillway  had  recently  been  cleared 
of  small  trees  and  brush.  There  Is  still  considerable  debris  (branches, 
slumps,  etc.)  covering  the  ground  surface.  On  the  crest  and  upper  part 
of  the  downstream  slope  at  the  southernmost  section  of  the  dam,  several 
large  tree  stumps  were  present.  These  trees  had  recently  been  cut  down. 

Tan  lines  were  clouding  an  approximately  ten  foot  square  area  of  the 
downstream  pool  adjacent  to  the  shoreline.  The  approximate  location 
of  this  area  is  directly  down  slope  of  observation  Well  B-3  (Plate 
7,  Appendix  1  .)  ''lie  clouded  area  indicates  the  presence  of  fines 
which  mav  Indicate  nlping. 

Water  with  soil  fines  was  seeping  through  the  left  spillway  wall  at  a 
rate  of  less  than  I  gallon  per  minute  (gpm.)  Approximately  20  feet 
downstream  from  this  seepage  location,  water  was  seeping  from  the 
embankment  soils,  over  the  concrete  retaining  wall  and  into  the  spill¬ 
way  at  a  rate  of  less  than  1  gpm.  The  approximate  locations  of  these 
two  areas  Is  shown  on  Plate  No.  6  in  Appendix  1. 

3.2  Evaluation:  The  visual  inspection  revealed  a  number  of 
deficiencies  which  need  further  study  and/or  remedial  action.  Infor¬ 
mation  from  Law  Engineering  Associates  in  conjunction  with  this  report 
indicates  that  the  core  wall  may  not  be  functioning  properly  (see  Plate 
7,  Appendix  I.)  It  is  recommended  that  the  owner,  over  the  next  3 
months,  monitor  the  two  wells  on  either  side  of  the  core  wall  to  deter¬ 
mine  whether  or  not  the  wall  Is  functioning  properly.  If  the  water 
I  eve  1  on  the  downstream  side  of  the  wall  remains  near  the  level  on  the 
upstream  side,  the  owner  should  secure  the  servlet's  of  a  professional 
engineer  to  conduct  a  more  thorough  Investigation  to  assess  the  con¬ 
dition  of  the  wall  and  to  recommend  appropriate  remedial  action.  It 
is  further  recommended  that  the  owners'  engineer  investigate  and  evaluate 
the  potential  damage,  through  piping,  that  may  be  done  bv  the  tree  stumps 
and  root  svstems  mentioned  in  3.1.2  above.  The  loose  stones  on  the 
upstream  face  of  the  embankment  should  be  relaid  and  the  depressions 
filled.  A  program  should  be  initiated  to  repair  the  spalling  and  deter- 
torat  ion  of  the  concrete  surfaces  on  the  spillway  and  abutment  walls. 

At  the  same  time,  the  areas  of  exposed  reinforcing  steel  should  be 
repaired.  The  gatehouse  and  the  walkway  leading  to  it  are  also  in  need 
of  repair. 
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SECTION  4 


OPERATIONAL  PROCEDURE 

4.1  Procedure :  The  normal  storage  pool  Is  at  elevation  28.0 
which  Is  the  crest  of  the  spillway.  When  the  water  elevation  is  above 
28.0,  the  water  automatical lv  flows  over  the  spillway  into  Lake  Meade. 
When  the  pool  elevation  Is  below  the  spillway  crest,  water  can  he 
discharged  Into  Lake  Meade  by  one  or  both  30-inch  pipes  running  from 
the  base  of  the  gate  house  In  Lake  Cohoon  to  Lake  Meade.  These  30-inch 
pipes  have  sluice  gates  located  at  the*  gate  house.  The  gate  house* 

hi  divided  In  hall  lor  each  10-Inch  pipe.  One  side  of  the  gate  house 
Is  I  I  1  led  hv  opening  one,  two,  or  three  of  the  24-Inch  gate  valves. 

The  other  side  Is  filled  hv  the  removal  of  the  double  timber  stop  logs. 
The  valves  or  double  timber  stop  logs  are  opened  or  removed  to  help 
supply  the  water  needs  for  the  City  of  Portsmouth  during  high  water 
demands.  The  Water  Department  of  Portsmouth  makes  the  decision  when 
and  how  much  water  is  to  be  discharged  from  Lake  Cohoon  to  Lake  Meade. 

4.2  Maintenance  of  Dam:  A  complete  routine  maintenance  program 
has  not  been  established  for  the  Cohoon  Dam,  although  periodic  main¬ 
tenance  has  occured.  Dally  tasks  of  maintenance  such  as  mowing  grass 
and  greasing  valves  are  done  by  the  City  of  Portsmouth,  Department  of 
Utilities.  Other  maintenance,  such  as  repairs  to  the  gate  house, 
removal  of  trees  or  stumps,  and  repairs  to  the  concrete  spillway  are 
done  hv  contract. 

4.3  Maintenance  of  Operating  Facilities:  The  operating  facilities 
consist  of  the  valves  to  the  pipes  through  the  embankment  and  the  spill- 
wav. 


4.4  Warning  Systems:  There  is  no  warning  procedure  or  evacuation 
plan  established  hv  the  owner  to  follow  in  case  of  an  emergency. 

4.5  Evaluation:  •  There  is  presently  a  program  under  consideration 
hv  the  owner  and  his  engineer  which  will  repair  the  gate  house  bridge, 
riser  house,  and  clean  the  sluice  gates  to  enhance  operations. 

The  24-inch  gate  valves  are  in  good  operating  condition.  An  annual 
maintenance  and  inspection  program  should  be  initiated  to  help  detect 
and  control  problems  that  may  occur.  The  operating  procedures  are 
adequate. 
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SECTION  5 

hyprawltc/hyprolooic  data 

5.1  Design:  Construction  plans  from  R.  Kenneth  Weeks,  dated 
January  21,  1919. 

5.2  Hydrologic  Records:  None  were  available. 

5.3  Flood  Experience:  No  records  available. 

1.4  Flood  Potential:  The  PMF  and  1/2  I’MF  were  routed  through 
the  reservoir.  Hydraulic  routing  and  data  were  furnished  by  the  Corps 
of  Engineers. 

1.5  Reservoir  Regul at _1  on :  Pertinent  dam  and  reservoir  data  are 
shown  1 n  Tab  1 e  1.1. 

Valor  Is  passed  from  hake  Cohoon  to  hake  Meade  during  high  water  demand 
periods.  Two  30-inch  pipelines  from  a  gate  house  in  the  Lake  Cohoon 
run  through  the  dam  to  the  Lake  Meade.  Water  also  flows  past  the  dam 
over  the  spillway  in  the  event  water  in  the  Lake  Cohoon  rises  above 
elevation  28.0. 

Rating  curves  were  generated  by  the  Corps  of  Engineers. 

5.6  Overtopping  Potential:  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  is  shown  in 
Table  5.1. 


Table  5.1  RESERVOIR  PERFORMANCE 


Normal  Hydrograph _ 

Item _ flow _ 1/2  PMF _ PMF  (c) 


Peak  flow  c.f.s. 


Inflow  3 

20,500 

41,000 

Ou  t  f 1 ow  — 

19,500 

39,700 

Maximum  elevation 

feet,  m.s.l. 

34.5 

36.8 

Spillwav  (elevation  28) 

Depth  of  flow,  feet  (a) 

4.5 

6.0 

Velocity,  fps  (b) 

12.0 

13.8 

Non-overflow  Section  (elevation  33) 

Depth  of  flow,  feet  (a) 

1.0 

2.3 

Duration,  hours 

11 

18 

Velocity,  fps  (b) 

5.7 

8.7 

Tallwater  elevation,  feet  m.s.l.  12+ 

19.9+ 

24± 

5- 


a.  Critical  depth 
h.  Velocity  at  critical  depth 

c.  The  l’MF  Is  an  estimate  of  flood  discharge  that  may  he  expected  from 
the  most  severe  combination  of  critical  meteorolotic  and  hydrologic 
conditions  that  are  reasonable  possible  In  the  recion. 

5.7  Reservoir  emptying  Potential:  TVo  24-inch  gate  valves  in  the 
Rate  house  with  one  at  elevation  21.0  and  another  at  elevation  1.0  are 
available  for  dewaterinR  the  reservoir.  The  valves  will  permit  with¬ 
drawal  of  about  216  c.f.s.  with  the  reservoir  level  at  the  crest  of  the 
spillway  and  essentially  dewater  the  reservoir  in  about  28  days.  With 
the  downstream  reservoir,  lake  Meade,  at  the  normal  water  elevation 
(17.0),  lake  Column  can  only  he  lowered  to  the  same  elevation. 


.  H  Evaluation:  Corps  Rtildcllnes  Indicate  the  appropriate 
Spillway  DcsIrii  flood  (SDK)  for  an  Intermediate  size  and  significant 
hazard  dam  Is  1/2  I’M!’  to  I’MF.  Because  of  the  risk  involved,  the  l’MF 
has  been  selected  as  the  SDF.  The  spillway  will  pass  26  percent  of 
the  PMF.  The  SDF  will  overtop  the  dam  by  a  maximum  of  2.3  feet  with 
a  critical  velocity  of  8.7  fps  and  remain  above  the  top  of  the  dam 
about  18  hours. 
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SECTION  6 


STRUCTURAL  STARTI.TTY 

6.1  Foundation  and  Abutments:  The  dam  is  constructed  on  a  thin 
layer  of  alluvial  soils  which  is  underlain  bv  Yorktown  deposits.  The 
concrete  core  wall,  located  In  the  center  of  the  dam  extends  from  1 
loot  helow  I  he  lop  of  the  dam  lo  the  marl  I  I  lie  and  la  founded  In  the 
Yorktown  Formation.  There  was  no  obvious  misalignment  in  the  abutment 
walls  although  some  signs  of  spalling  and  seepage  were  detected.  No 
abutment  drains  were  noted  during  the  inspection 

Stability  calculations  were  performed  by  Schnabel  Engineering  Associates 
in  1Q78,  using  a  combination  of  tests  and  assumed  soil  parameters.  The 
results  of  the  stability  analyses  are  reported  in  Section  2. 

6.2  Embankment :  The  soil  for  the  earth  embankment  was  placed  in 
6  to  H  Inch  layers  and  rolled  between  layers.  It  Is  not  known  whether 
density  re«|u  I  roiiient  s  were  placed  on  the  embankment  material.  The  down¬ 
stream  slope  Is  2(11)  :  1  (V)  and  the  upstream  slope  is  2.5 (II)  :  1  (V)  . 

Stone  riprap  has  been  placed  on  the  upstream  slope  and  it  shows  signs 
of  deterioration  where  stones  have  become  dislodged.  A  number  of  trees 
have  been  cut  on  the  downstream  slope  of  the  dam  to  l  In'  left  of  tin1 
spillway  and  seepage  is  noticeable  on  the  spillway  wall  at  this  loca¬ 
tion.  The  combination  of  these  two  items  make  the  stability  of  the 
embankment  questionable,  at  least  in  this  area.  In  addition,  the  report 
from  Law  Engineering  indicates  that  the  core  wall  may  not  be  functioning 
properly  (see  Plate  7,  Appendix  1.)  The  readings  from  the  observation 
wells  as  shown  on  this  drawing  indicate  that  the  water  elevation  on 
either  side  of  the  core  wall  is  approximately  the  same. 

6.2.1  Design  Stah_i_l_i_tv ;  The  dam  is  located  in  Seismic  Zone  1. 
Activity  in  this  area  is  low  and  the  possibility  of  damage  due  to  an 
earthquake  is  considered  to  be  negligible. 

6.3  Eva  1  nation :  Visual  observations  leave  some  questions  re¬ 
garding  the  overall  stability  of  the  dam.  The  tree  stumps,  seepage 
and  cloudv  water  at  the  downstream  side  of  the  embankment,  to  the 
left  of  the  spillway,  leave  some  doubt  regarding  the  stability  of  the 
embankment.  This  area  should  be  monitored  regularly  to  detect  further 
deterioration.  Insufficient  strength  data  was  available  to  analytic¬ 
al  lv  evaluate  the  structural  stability  of  the  dam,  however,  the  high 
water  level  on  either  side  of  the  core  wall  indicates  cause  for  con¬ 
cern.  The  water  level  In  the  test  wells  should  be  monitored  regularly 
to  see  If  this  condition  persists.  Should  the  condition  remain,  it  is 
recommended  that  the  owner,  at  his  own  expense,  secure  the  services  of 
a  professional  engineer  to  conduct  further  investigations  of  the  core 
wall  and  embankment  to  more  accurately  ascertain  the  dams  stability. 
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SECTION  7 


ASSESSMENT  AND  REMEDIAL  MEASURES /RECOMMENDATIONS 

*7.1  Oeneral  Condition:  From  a  geotechnical  standpoint,  the  dam 
appears  to  be  functioning  well,  with  the  exception  of  the  observed  see¬ 
page  along  the  left  abutment  and  the  cloudv  nature  of  the  water  down¬ 
stream  of  observation  well  H-3  as  discussed  In  Section  3.  In  addition, 
water  1  eve  I  readings  obtained  during  the  Inspection  indicate  the  core 
wall  Is  apparently  not  functioning  properly. 

*The  available  geotechnical  engineering  data  Is  considered  to  be  in¬ 
adequate  In  some  areas,  primarily  In  regard  to  soil  strength.  Assumed 
parameters,  for  Stratum  Al,  B  and  C,  have  been  used  in  the  stability 
calculations  In  regard  to  strength.  The  est I mated  and  tested  strength 
parameters  appear  reasonable  based  upon  previous  experience  with  simi¬ 
lar  soil  tvpes  and  empirical  correlations  with  standard  penetration 
tests.  However,  estimated  values  are  not  considered  adequate  for  dam 
studies,  especially  in  light  of  the  calculated  safety  factors  being  the 
minimum  accepted  values  for  certain  loading  conditions.  Secondly,  the 
stability  calculations  were  based  upon  the  core  wall  functioning  properly 
which  mav  not  have  been  the  case  at  the  time  of  the  inspection. 

The  visual  Inspection  Indicated  the  need  for  an  upgraded  maintenance  pro¬ 
gram.  The  deter iorat inn  of  the  concrete  and  reinforcing  steel  in  the 
spillway  and  abutments  should  he  corrected  to  prevent  further  damage  and 
tli«'  vege tat  1  on  on  the  embankment  should  be  cut  regularly  to  prevent  the 
growth  of  large  trees  and  bushes  which  can  cause  damage  to  the  dam.  The 
extent  of  the  damage  caused  by  the  trees  on  the  lower  side  of  the  embank¬ 
ment  to  the  left  of  the  spillway  is  difficult  to  evaluate  now  and  there¬ 
fore  should  be  monitored  regularly  to  detect  any  changes  or  increased 
seepage.  In  addition,  the  water  levels  observed  in  the  test  wells  on 
either  side  of  the  core  wall  seriously  question  its  stability. 

The  spillway  for  the  dam  will  pass  267  of  the  Spillway  Design  Flood 
(PMF)  without  overtopping  the  dam.  The  PMF  will  overtop  the  dam  by  2.3 
feet  at  a  velocity  of  8.7  feet  per  second.  Since  the  spillway  will  not 
pass  1/2  of  the  SDF,  the  dam  is  assessed  as  "unsafe-non-emergency"  in 
accordance  with  guidelines  presented  by  the  Corps  of  Engineers. 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a  seriously 
inadequate  spillway  is  not  meant  to  connote  the  same  degree  of  emer¬ 
gency  as  would  be  associated  with  an  "unsafe"  classification  applied 
for  a  structural  deficiency.  Tt  does  mean,  however,  that  based  on  an 
Initial  screening,  and  preliminary  computations,  there  appears  to  be  a 
serious  deficiency  In  spillway  capacity  so  that  if  a  severe  storm  were 
to  occur,  overtopping  and  failure  of  the  dam  would  take  place,  signifi¬ 
cantly  Increasing  the  hazard  to  loss  of  life  downstream  from  the  dam. 
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1.7  Recommended  Remedial  Measures:  It  In  recommended  tlmt  the 
owner,  over  the  next  6  months,  monitor,  on  a  regular  basis,  the  wnter 
elevnt  Ions  on  either  side  of  the  core  wall.  If  the  wnter  level  on  the 
downs!  re. mi  side  ol  the  wn  I  I  remains  at  or  near  the  height  shown  In  I’lnte 
7,  Appendix  I  ,  the  owner  should  secure  the  services  of  a  registered 
professional  engineer  to  perform  a  detailed  inspection  and  stability 
analysis  on  the  dam.  Me  should  also  evaluate  the  potential  that  the 
tree  stumps  located  along  the  dam  have  for  creating  high  seepage  gra¬ 
dients  and  subsidence  upon  decay.  The  owner  should  immediately  take 
action  to  prevent  further  deterioration  of  the  concrete  surfaces  and 
reinforcing  steel.  A  regular  maintenance  and  inspection  program  should 
be  initiated  to  help  detect  and  control  problems  that  may  occur  and  a 
warning  system  should  be  established  for  the  dam. 
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C.  GEOTECHNICAL 

1.  1 ntroduclion 

Our  scope  of  services  for  the  Luke  Cahoon  Dam 
included  silo  inspect  ion,  review  of  existing 
do;  o|ii  data,  t  ho  drilling  and  logg  i  ng  of  neven 
test  borings,  soil  laboratory  testing,  and 
eng  i  neei  i  ng  ana  1  yr>  i  s .  Tin'  geotechnical  eng  i  neer  ing 
a  n.  i  1  y  .  i  : .  i  in  '  I  ui  1 1  ■  I  i  •  v.  i  I  i  la  I  ion  o  I  : .  i  I  <  •  i  un|  ><  't  •  I  ion, 
tout  but  ings,  so  i  1  laboiaLory  tenting,  geologic 
and  related  design  data  to  develop  the  following: 

a.  Estimated  subsoil  profiles  and  ground- 
water  levels  for  Cahoon  Dam 

b.  Evaluation  of  Cahoon  Dam  embankment  material 
properties . 

c.  Stability  analysis  of  Cahoon  Dam  for  maxi¬ 
mum  pool  and  other  critical  conditions  developed 
during  the  study. 

d.  Report  on  findings  concerning  the  condition 
of  the  Cahoon  Dam  with  respect  to  geotechnical 
engineering  conditions. 

This  scope  of  work  corresponds  to  the  U.  S.  Army 
Corps  of  Engineers  Phase  I  and  Phase  II  Studies 
outlined  in  "Recommended  Guidelines  for  Safety 
Inspection  of  Dam"  with  respect  to  geotechnical 
engineering . 

The  general  layout  of  the  dam  and  spillway  obtained 
from  the  design  drawings  is  included  in  Drawing 
FI  included  in  Appendix  F.  The  initial  inspection 
phase  included  development  of  the  regional  geology 
for  the  site  and  review  of  the  existing  design 
drawings.  This  review  was  followed  by  a  visual 
inspection  of  the  dam. 

2.  Phase  T  Study 


a.  C.  u  i  nj  1  n forma t  i  on 

The  Lake  C.  n  Dam  is  an  earthen  embankment  dam 
located  on  Cahoon  Creek  about  600  ft  west  of  North 
Pitch  Kettle  Road  in  Suffolk,  Virginia.  The  dam 
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was  originally  constructed  in  about  1.0]  2  to  Ill  20 
(111  o.oo  I’.W.I).  use  t.  t :  m:;i.  Datum  111  1.9  1)  and 
i a i sod  to  Ill  13  in  1  o  1  0  with  addition  of  downstream 
borni.  Normal  pool  level  is  111  28  in  Lake  Gaboon 
and  111  12  in  Lake  Meade  on  the  downstream  slope.  The 
downstream  Loo  was  f 1 ooded  wilh  construction  of  Lake 
Meade  in  1959.  A  concrete  cutoff  wall  exists 
beneath  the  center  of  the  structure.  The  main 
port i on  of  the  dam  is  approximately  780  ft  in 
1 1  •  1 1  ( 1 1 1 1  with  maximum  1 1 « •  i  t  j  h  t  ol  about  14  ft  from 
the  former  bed  of  Gaboon  Creek  to  the  top  of  the 
dam.  The  maximum  water  depth  at  normal  pool  is 
approximately  29  ft.  The  principal  spillway  is 
located  adjacent  to  the  north  abutment  as  shown 
on  Drawing  FI.  Two  low  head  embankments  extend 
to  the  north  of  the  north  abutment  with  lengths 
of  about  .180  and  63  5  ft. 

b .  Reg  io  n  a  1  Gool  o  <j  y 

A  geological  study  was  made'  of  the  immediate  area 
in  order  to  determine  the  type  of  soils  which 
under! y  the  dam  and  whether  or  not  any  faults  are 
present.  This,  study  w.is  performed  by  reviewing 
readily  available  geologic  literature. 

The  dam  is  located  in  the  Coastal  Plain  physiographic 
province  and  is  underlain  by  the  Yorktown  Formation 
of  Miocene  geologic  age.  The  Yorktown  consists 
generally  of  preconsolidated  marine  sand,  clay 
and  broken  she'll  material.  West  of  the  Nansemond 
River  the  upper  5  to  10  ft  of  the  Yorktown  Forma¬ 
tion  is  usually  orange  to  yellow  in  color  before 
grading  into  its  characteristic  gray  to  green  color. 
Surrounding  hilltops  in  the  immediate  dam  area  arc' 
usually  capped  with  the  Sod  ley  Formation  of  Pliocene 
geologic  ago.  The  Sedley  is  composed  of  fine  sand 
and  silty  sand  with  thin  layers  of  silty  clay.  This 
formation  averages  about  10  ft  in  thickness  and  was 
not  encountered  in  the  test  borings. 

The  dam  is  located  in  an  area  where  the  probability 
of  seismic  activity  is  low  and  is  expected  to  cause 
only  minor  damage.  Specifically  the  dam  is  located 
in  a  Zone  1  seismic  area  as  defined  by  the  U.  S. 

Army  Corps  of  Engineers. 


c •  Review  of  Available  Do.sitjn  Data 

Throo  dosiqn  drawings  related  to  embankment  and 
spillway  construction  were  provided  for  review. 

These  drawings  titled  "Core  Wall",  "Cross  Sections" 
and  "Section  of  Spillway"  arc  dated  June  26,  1912, 

July  12,  1912  and  July  1,  1912,  respectively. 

W<  •  uiid<  • »  s  1  .  an  1  l  lie  J. mi  was  eons  I  rue  I  ed  shor  I  I  y 
alter  the  dates  of  the  drawings.  We  have  pre¬ 
pared  both  longitudinal  and  transverse  cross 
sections  ot  the  dam  f*'om  these  plans  and  these 
ait?  ties  i  qua  tod  Drawings  F2,  FI,  and  F4  . 

The  dam  consists  of  an  earthen  embankment  and  concrete 
cutoff  wall.  Tlu'  plans  indicate  the  soil  was  placed 
in  6  to  8  inch  layers  and  rolled,  although  no  density 
requirement  is  indicated.  Side  slopes  are  2  hori¬ 
zontal  to  1  vertical  downstream  and  2.5  horizontal 
to  1  vertical  upstream.  An  initial  crest  width  of 
J 8 1 0 "  was  planned  at  FI  20.  The  normal  pool  level 
was  planned  at  FI  15  and  the  upstream  slope  was 
riprapped  from  the  toe  to  the  top  of  the'  dam.  Riprap 
in  indicated  to  consist:  of  a  6  inch  filter'  layer  and 
12  inch  stone  surface  course.  Three  underdrains, 

18  inches  square'  in  section,  extend  from  the  base  of 
cutoff  wall  described  below  t  tj>  the  toe  of  the  dam. 

A  30-inch  diameter  discharge  pipe  and  30  inch  diameter 
blow  off  pipe  are  indicated  to  run  from  the  gate 
house  to  the  down  stream  face  under  the  dam  along 
the  south  abutment.  Both  pipes  are  supported  on 
spread  footings  spaced  at  about  10  ft  on  center  and 
appear  from  the  original  drawings  to  be  encased  in 
concrete.  Footings  arc  indicated  to  be  supported 
in  the  "marl"  designated  Stratum  C  in  this  report. 
These  pipes  also  appear  to  be  provided  with  concrete 
seepage  collars  spaced  at  about  30  ft  on  center. 

Both  pipes  were  designed  to  extend  about  40  ft  down¬ 
stream  from  the  toe  of  the  original  dam  to  allow 
for  raising  the  dam.  The  drawings  indicate  the  pipes 
were  laid  below  the  original  ground  surface  with 
invert  at  about  FI  0. 

The  concrete  cor  wall  is  indicated  to  be  about 
1.5  ft  thick  at  the'  top  and  about  2.0  ft  thick  at 
footing  level.  The  top  of  the  wall  extended  to  Fl 

19  with  provision  Lor  additional  extension  of  the 
wall  at  the  t  mu  Lhe  dam  was  to  be  raised.  The  wall 
footing  is  indicated  to  extend  to  the  "marl"  soils 
of  Stratum  C.  The  wall  originally  extended  to 

the  horizontal  limits  shown  on  Drawing  Fl  and 
reinforcing  sti el  was  allowed  to  project  for  the 
planned  later  expansion  of  the  dam  both  horizontally 
and  vertically. 


The?  .spillway  foundations  arc*  indicated  to  penetrate 
to  the  marl  soils  of  Stratum  C.  The  crest  of  the 
original  spillway  was  at  Kl  IS.  The  1012  plans 
indicate*  the  spillway  to  he  rained  to  Kl  28  at:  a 
later  dat<*.  Detailed  discussion  of  the  spillway 
is  contained  in  the  Civi 1-Hydrology  portion  of 
this  report. 

1  »•  •  .* ;  iqn  drawing:;  elated  .January  21,  1010  indicate?  the 

details  required  for  raising  the  dam  as  contemplated 
on  tin*  1012  drawituis.  The  drawinqs  used  in  this 
evaluation  included  DruwinejA-1,  "Plan  and  Profile 
of  Dam",  Drawing  A-2,  "Details  of  Core  Wall 
and  Knibankment"  and  Drawing  A-3,  "Details  of  Wing 
Walls" . 

The  embankment  was  raised  to  1:133  by  addincj  additional 
soils  to  the  top  and  downstream  slope.  The  original 
side*  slopes  were  maintained  and  the  crest  width  was 
reduced  to  12  ft.  In  the?  vicinity  of  the  spillway, 
the  original  embankment  narrowed  to  15  ft  in  width 
as  the  spillway  was  approached  on  both  sides.  In 
these  transition  areas,  the  new  embankment  also 
extends  beyond  the  original  upstream  slope  as  well 
as  beyond  the  downstream  slope.  The  three  underdrains 
are  also  indicated  to  be  extended  to  the  downstream 
tot*  of  the  now  dam.  Tlu?  lateral  oxtont  of  the  dam 
was  also  inert?.! sed,  especially  to  the  north  of  the 
spillway  as  illustrated  on  Drawing  Fl. 

The  core  wall  is  indicated  to  be  extended  laterally 
into  the  abutments  and  vertically  to  El  32.  The  core 
wall  is  indicated  to  extend  to  Station  6+00  south  of 
the  spillway  and  to  Station  2+00  north.  The  spillway, 
riprap  on  the  upstream  slope  and  gate  house  were 
raised  to  accommodate  the  new  pool  elevation,  El  28. 

d  F ielc.  I  nspect  i o n 

( 1 )  .  He 1 1  1 ' nnc'iU:  a nd  Slope?  Stability 

Tin*  i  *mba  nkiuen  t  crest  ant  side*  slopes  were*  i  nspc'C  Le*d 
in  Atiqusl  I ')  7  fi .  No  localised  settlement,  depressions 
or  sinkholes  were  noted  although  some  undulation 
of  the  downstream  surface  exists.  These  undulations 
arc  the  result  of  differential  settlement  of  the 
embankment  soils  because  of  variations  in  the 
compressibility  of  the  foundation  soils.  The  only 
major  variation  in  the  surface  occurs  along  the 
downstream  toe  where  a  path  has  been  developed  by 
fisherman.  No  surface  cracks  wore  evident  which 
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would  indicate  immediate  stability  problems.  However, 
since  a  dosiqn  stability  analysis  was  not  available 
Cor  review,  we  recommended  an  evaluation  of  the  dam's 
stability  be  included  in  this  study.  The  results 
of  the  analysis  are  included  in  Section  3  of  the 
report,  the  Phase  II  Study. 

(2)  .  Seepage 

No  see|i,|c|('  was  observed  on  the  downstream  surface 
ot  toe  ol  the  dam  either  to  the  north  or  south  of 
the  spi 1 lway . 

(3) .  Drainage  System 

Since  this  dam  has  a  cutoff  wall,  seepage  from  the 
upstream  Lake  Cahoon  to  the  downstream  toe  would  be 
expected  to  be  minimal.  The  original  designer  did, 
however,  provide  three  underdrains  from  the  cutoff 
wall  to  the  toe  and  these  were  extended  when  the 
dam  was  raised.  They  have  subsequently  been  submerged 
by  Lake  Meade  and  presently  provide  no  useful  function 
except  in  the  case  where  Lake  Meade  is  lowered  below 
Li  0. 

(4 )  .  Slope  Protection 

The  embankment  was  observed  for  wave  and  surface 
runoff  erosion.  No  major  erosion  problems  were 
detected.  The  embankment  appears  well  maintained 
and  continuing  maintenance  will  prevent  future 
erosion  problems.  Riprap  on  the  upstream  surface 
appears  in  excellent  condition  south  of  the  spillway. 
However,  south  of  the  spillway,  underbrush  and  up 
to  6-inch  diameter  trees  have  been  allowed  to  grow 
resulting  in  displacement  of  some  of  the  surface 
protection . 

The  short  embankment  section  to  the  north  of  the 
spillway  should  be  cleaned  of  underbrush  and  trees 
and  the  s'!  opt  protection  should  be  replaced. 

3 .  Phase _ 1 1 _ Study 

J  *  Hubso l 1  Condi 1 1 ons 

Test  borings  li—  l  through  Li-4  wore  drilled  along  the 
crest  of  the  dam  and  B-5  through  B-7  along  the  down¬ 
stream  too  of  the  structure.  Water  observation 
wells  wore  installed  in  test  borings  B-3  and  B-4 
to  allow  continued  monitor ing  of  the  water  level 
through  the  dam.  Bulk  samples  and  undisturbed 
soil  samples  were  obtained  from  test  borings  B-l 
through  B-4  to  evaluate  material  properties. 


Tin1  t  ••Ml  l«>!  in.  in  w  «*!••  <li  i  1  1 1  •<  |  by  Ayrn  and 
Ayers,  J  no .  ,  Kichmond,  Virginia,  and  logged  by 
our  personnel.  The  tost  boring  logs  arc  included 
in  Appendix  3  and  data  are  projected  on  the  dam 
sections  included  on  Drawing  F2,  F3  and  F4  in¬ 
cluded  in  Appendix  F.  Based  on  the  test  borings, 
the  following  generalized  soil  strata  underlie 
the  site  to  the  depths  indicated: 

Stratum  A:  From  the  ground  Brown  to  gray  fine  to 

surface  to  depths  of  14  coarse  silty  to  clayey 

to  3'J  ft  sand,  EMBANKMENT  FI  Id, 

(DM),  trace  organic 
matter  and  gravel,  with 
shell  fragments;  very 
loose  to  firm  (N=2  to  28) 

Stratum  A^:  Interbeddcd  with  Brown  to  gray  fine  to 

Stratum  A  to  depths  of  4  to  medium  silty  clayey  sand 

20  ft,  maximum  penetration  (SC)  and  silty  clay  (Cl,), 

EMBANKMENT  FI  I , L ,  tram- 
organic  matter,  gravel 
and  shell  fragments; 
soft  to  very  stiff  con¬ 
sistency  (N  =  to  25) 

Stratum  B:  Below  Stratum  A  Brown,  gray  to  green  fin* 

to  depths  of  20  to  39.5  ft  to  coarse  SAND  (SM) ,  tree 

silt,  organic  matter  and 
gravel,  and  fine  clayey 
SAND  (SC),  trace  gravel; 
loose  to  firm  (N=4  to  16) 

Gray  to  green  fine  to 
coarse  clayey  to  silty 
clayey  SAND  (SC),  fine 
sandy  CLAYEY  SILT  (ML) 
and  SILTY  CLAY  (CL),  Sami' 

fine  sand  with  shell  frag 

ments;  stiff  to  hard 
consistency  (N  =  7  to  57) 

The  depth  of  topsoil  varied  from  1  to  3  inches  as 
indicated  on  the  boring  logs.  N-values  indicate  the 
low  and  high  Standard  Penetration  Test  resistances 
encountered  in  a  particular  layer  as  determined  from 
the  number  of  blows  required  to  drive  a  2  inch  O.D. 

1-3/B"  1.1).  sampling  spoon  one  foot  using  a  140  pound 
hammer  falling  30  inches.  This  test  is  conducted 
after  seating  the  sampler  six  inches  in  the  bottom 
of  the  hole  according  to  A STM  D-1586. 


Stratum  C:  Below  Stratum  A 
and/or  B  to  depths  of  20.5 
to  55.5  ft,  maximum  pene¬ 
tration 
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The  soils  of  Stratum  A  and  A}  represent  fill  material 
of  the  earthen  embankment.  Stratum  B  includes  the 
recent  geologic  age  deposits  of  Cahoon  Creek.  The 
soils  of  Stratum  C  are  part  of  the  Yorktown  Formation 
of  Miocene  Age.  The  abutments  of  the  dam  probably 
consist  of  Sedley  Formation  soils.  These  soils 
were  not  encountered  in  the  tost  borings. 


Soil  La  bora  t( 


Five  undisturbed  tube  samples,  five  bulk  samples 
and  numerous  jar  samples  wore  tested  and  data  is 
presented  in  the  Summary  of  Ikail  Laboratory  Tests 
included  in  Appendix  D.  Soil  classification  is  by 
the  Unit  i  ed  System,  ASTM  b-2487. 


(1).  St  rat  uni  A  -  Fine  to  Medium  and  Fine 
to  Coarse  Sand  (SM) ,  Some  Silt  or  Clayey  Silt, 

Trace  Fine  Gravel,  with  Shell  Fragments  (Embankment) 


The  soils  of  this  stratum  are  variable  with  fines 
content  ranging  from  15.7  to  37.5  percent.  Natural 
dry  densities  ranged  from  96  to  106  pcf.  Natural 


moisture  contents  varied  from  11.5  to 
A  permability  test  indicated  a  value. 


26.2  percent 
k=2 . 4  x  10-6 


ft/m  in  or  very  low. 


A  consolidated  undrained  triaxial  compression  test 
was  performed  to  evaluate  the  soils  total  shear 
strength  parameters.  The  following  values  were 
obtained . 

Angle  of  Internal  Friction,  0  =  15° 

Apparent  Cohesion,  c- 400  psf 


A  slow  direct  shear  test  was  also  performed,  to 
evaluate  the  effective  strength  parameters.  The 
following  values  were  used  in  our  analysis: 

Effective  Angle  of  Internal  Friction,  0  =  37° 
Effective  Apparent  Cohesion,  c'=  0  psf 


Two  compaction  tests  were  performed  according  to 
ASTM  D-698  to  develop  representative  maximum  dry 
densities  for  the  embankment  soils.  The  maximum 
dry  densities  were  found  to  be  118.6  and  119.7 
pcf.  The  insit.u  densities?  are  thus  indicated  to 
be  only  HO  to  89  percent  of  1  lie  maximum  dry  densities 
These  values  are  lower  than  what  is  normally  required 
however,  il  should  be  understood  that  tube  samples 
in  sands  are  subject  to  disturbance  and  densities 
obtained  by  this  method  are  usually  lower  than 
actual  insitu  densities. 


( 2 )  .  St.  imUiiii  -  Fine  Silly  Clayey  Sand 
(SC)  (Embankment) 

One  sample  of  this  stratum  indicates  the  fines  content 
to  be  39  percent.  The  natural  dry  density  was  found 
to  be  113  pcf  and  natural  moisture  contents  varied 
from  15.2  to  16.7  percent.  A  permability  test  indicated 
a  value  K=1.2  x  10_t>  ft/min  or  very  low. 

Tot  a  1  and  el  "led  i  vr  s  t ri-iui  t  ii  paraim.'ters  were'  not 
determined  by  laboratory  tests.  However,  we  have 
conservatively  estimated  these  parameters  based  on 
data  for  soils  of  similar  classification  and  density 
at  Kilby  Dam  and  for  other  projects  in  the  general 
geographic  area  as  follows: 

Anglo  of  Internal  Friction,  (1  =  4° 

Apparent  Collusion,  e  700  psf 

Effective  Angle  of  Internal  Friction,  0’  =  37° 

Effective  Apparent  Cohesion,  c*  =0  psf 

( 3)  .  Stratum  D  -  Fine  to  Medium  Sand  (SM) , 

Trace  Silt 

Laboratory  test  were  not  performed  on  this  stratum. 
However,  strength  parameters  were  estimated  from  the 
test  boring  Standard  Penetration  Test  data,  as  follows: 

Angle  of  Internal  Friction,  0  =  35  ° 

Apparent  Cohesion,  c=  0  psf 

Effective  Angle  of  Internal  Friction,  0'  =  35° 
Effective"  Apparent  Cohesion,  c'  =  0° 

An  estimated  total  unit  weight  of  115  pcf  was  also 
used  in  our  analysis. 

(4 )  .  Stratum  C  -  Silty  Clay,  Some  Fine 
Sand  (CL)  and  Fine  Sandy  Clayey  Silt  (ML) 

The  fines  content  of  this  soil  varies  from  60.2 
to  69.2  percent  Natural  moisture  contents  were 
found  to  bo  ranged  from  28.6  to  32.4. 

The  permeability  of  this  soil  is  estimated  to  be 
less  than  the  fill  soils  of  Strata  A  and  Ai .  Based 
on  laboratory  test  data  in  our  files  for  soils  of 
similar  density,  a  very  low  value  of  k=10-°  ft/min 
is  probably  typical. 
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Tlit'  basic  design  rcquiromonts  included  in  the  contract 
plans  w  1 1  it*li  wen*  rv.i  1  ii. 1 1  i 'd  in  more  detail  in  t  Hit* 
pliant*  ot  the  study  included:  (1)  the  foundation 
condition,  (2)  the  effectiveness  of  the  cutoff  wall, 

(  1)  the  material  type*  and  compaction,  and  (4) 
the  stability  of  the  dam. 

( 1 )  Foundation  Condi tions 

The  test  boring  data  indi  caters  the  dam  is  founded 
on  a  thin  layer  of  alluvial  sands  underlain  by  the 
Yorktown  Formation  soils  of  Miocene  geological  ago. 
This  foundation  is  relatively  incompressible  since 
the  Yorktown  Formation  soils  have  been  preconsolidated 
by  sediment  load  which  was  subsequently  removed  by 
erosion  during  past  geologic  history.  This  formation 
provides  an  exeel  lent  base  for  support  of  the  dam. 


( 2 )  Cutoff  Wall  Effectiveness 

The  permeability  of  the  embankment  soils  required 
the  dam  designers  to  provide  the  structure  with  a 
concrete  core  wall  to  reduce  flow  of  water  through 
the  dam  and  lower  the  phreatic  level  within  the 
downstream  portion  of  the  dam.  This  wall  is  indicated 
on  the  original  plans  to  be  founded  in  the  "marl"  or 
Yorktown  formation  soils  of  Stratum  C.  In  order  to 
check  the  effectiveness  of  the  core  wall  as  a  cutoff, 
permanent  water  observation  wells  were  installed  in 
borings  B-3  and  B-4 .  These  wells  indicate  the  water 
level  downstream  and  upstream  correspond  very  closely 
with  the  water  levels  of  the  pools  downstream  and 
upstream  respectively.  Thus,  the  core  wall  is  per¬ 
forming  very  satisfactorily. 


Mater ial 


Compaction 


The  embankment  soils  are  ba.sieally  sand  with  variable 
amounts  of  clay  and  silt  and  have  been  separated  in 
our  <ma lysis  into  strata  A  and  Aj.  Those  soils  have 
relatively  high  compacted  strengths  as  indie. ited  by 
the  data  provided  in  the  previous  section.  The 
original  drawin js  indicate  the  embankment  was 
constructed  m  6  to  8  inch  lifts.  Each  lift  was 
required  to  be  watered  and  rolled  or  compacted. 

This  was  common  practice  at  the  time  the  dam  was 
constructed.  Watering  was  believed  to  help  compact 
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a  sandy  soil;  however,  tin*  rolling  was  probably 
more  effective.  Laboratory  standard  density  tests 
and  field  density  tests  for  control  of  compaction 
were  not  developed  at  the  time  the  dam  was  constructed. 

Und i s t urbed  samples  of  the  embankment  soils  indicate 
material  is  poorly  compacted.  However,  tube'  samples 
are  subject  to  disturbance  in  sands  and  we  believe 
the  embankment  soils  have  a  hiqher  degree  of  compaction 
than  indicated  by  these  dens i l ies.  The  strength 
test  data  and  standard  penetration  test  data  verify 
the  soils  have  been  compacted  because  of  the  relatively 
high  angles  of  internal  friction. 

( 4 )  Embankment  Stability 

A  stability  analysis  was.  performed  on  both  the 
upstream  face  and  the  downstream  face.  Since  both 
faces  are  partially  submerged  under  normal  operating 
c-ond  i  t  ions,  the  sudden  drawdown  from  spillway  crest, 
designated  Case  1  and  the  steady  seepage  condition, 
designated  Case  III,  were  evaluated.  Embankment 
section  CC  illustrated  on  Drawing  F2  and  containing 
borings  B-l,  B-4,  and  B-6  was  selected  for  analysis 
since  this  section  is  typical.  The  following  factors 
of  safety  were  obtained. 


Surface 

Case 

Load i nq 
Condition 

Factor 

Safe 

of 

tz 

Required  Min 
Factor  of 
Safety 

Upstream 

I 

Sudden  drawdown 
of  Reservoir 

1.3 

1.2 

III 

Steady  Seepage 

1.  9 

1.5 

Downstream 

I 

Sudden  drawdown 
of  Reservoir 

1.2 

1.2 

III 

Steady  Seepage 

1.5 

1.5 

These  factor 

s  of 

safety  were  acceptable 

i  n 

accordance 

with  the  U.  S.  Army  Corps  of  Engineers  guidelines. 
Case  IT  and  IV  described  as,  a  "partial  pool  case" 
and  the  "earthquake  case"  respectively  were  not 
evaluated  as  these  are  less  critical.  The  critical 
circles  associated  with  the  above  factors  of  safety 
are  indicated  on  Drawing  F2. 

Under  the  influence  of  the  maximum  probable  flood,  as 
described  previously  in  the  Civil-Hydrology  section 
of  this  report,  water  in  the  Cahoon  reservoir  will 
r  i  Si'  over  the  present  top  of  the  dam.  The  stability 
of  the  upstream  slope  under  this  condition  is  less 
of  a  problem  since  the  slope  is  completely  submerged. 
Therefore,  this  case  was  not  evaluated  further.  The 


factor  of  .safety  for  the  downstream  slope,  under 
this  reservoir  condition  will  not  be  adversely 
effected  since  the  core  wall  will  maintain  the 
water  level  downstream  at  the  pool  level  for  Lake 
Meade,  with  the  planned  addition  of  a  concrete 
wall  on  top  ot  the  dan.  Sliding  stability  was  also 
considered.  The  factor  of  safety  against  sliding 
was  found  to  exceed  4 . 

4.  (’one  1  us  i  ons  and  Kecommendn  t  ions 

based  on  the  geotechnical  engineering  data  contained 
in  this  report,  the  following  summary  of  conclusions 
and  recommendations  is  presented: 

a.  The  Cahoon  Dam  contract  drawings  were  reviewed 
for  conformance  with  generally  accepted  principles  of 
geotechnical  engineering.  We  believe  the  design  is 
suitable  for  the  site  foundation  conditions  and  materials 
util i zed . 

b.  The  dam  was  inspected  using  the  U.S.  Army 
Cot ps  of  Kngineers  guidelines  for  settlement  and 
slope  stability,  seepage,  drainage  systems  and  slope 
erosion  problems.  Although  no  major  problems  were 
observed,  the  short  section  of  the  embankment  north  of 
the  spillway  has  not  been  maintained.  This  area  contains 
trees  and  underbrush  which  should  be  removed.  The  slope 
protection  of  the  upstream  face  should  also  be  restored. 

c.  Since  the  dam  was  constructed  with  a  very  steep 
downstream  face  and  was  subsequently  partially  flooded 
with  construction  of  Lake  Meade,  we  recommended  a  Phase 
II  study  to  evaluate  the  strength  of  the  embankment 
soils  and  performance  of  the  core  wall  as  a  cutoff  to 
water  flow  through  the  dam.  This  study  included 
drilling  seven  test  borings,  installing  two  permanent 
water  observation  wells  to  allow  present  and  future 
monitoring  of  the  water  level  throuqh  the  dam, 
laboratory  testing  and  engineering  ananysis. 

d.  The  water  observation  wells  indicate  the  water 
level  upstream  of  the  core  wall  is  at  about  El  24  and 
downstream  is  at  about:  El  11.  These  data  indicate 

the  core  wall  is  performing  as  planned.  The  water 
observation  well  located  in  boring  b-J  should,  however, 
be  monitored  quarterly  to  determine  any  major  variation 
from  the  downstream  water  level  El  12.  A  rise  in  this 
level  without  a  concurrent  rise  in  the  level  of  Lake 
Meade,  such  as  under  surcharge  conditions,  would 
indicate  the  core  .wall  cutoff  is  not  functioning 
properly.  If  this  should  ever  occur,  a  rise  in  the 
water  level  on  the  downstream  side  could  trigger 
failure  of  the  downstream  slope  and  the  dam.  Thus  the 
water  observation  well  should  be  monitored  quarterly. 


19 


The  water  level  should  not  exci'i'd  the'  1  < •  v * •  1  of  hake 
Meade  by  more?  than  1  ft.  We  should  be  notified  if 
the  water  level  rises  above  tiiis  level  so  that  we  may 
evaluate  the  seriousness  of  the  problem. 

e.  A  stability  analysis  was  performed  using 
shear  strength  data  developed  in  the  soils  laboratory 
and  dam  geometry  to  determine  the  factors  of  safety 
of  the  embankment  With  respect  to  shear  failure. 


fan  1  ace 

Case 

head i ng 
fond i i ion 

Factor  of 
Sa 1 ety 

Required  Min. 
Factor  ol 
Safely 

Upstream 

I 

Sudden  drawdown 
of  reservoir 

1.3 

1.2 

III 

Steady  Seepage 

1.9 

1.5 

Downs  tream 

I 

Sudden  drawdown 
of  reservoir 

1.2 

1.2 

III 

Steady  seepage 

1.5 

1.5 

These  factors  of  safety  are  acceptable  and  indicate  the 
embankment  is  stable  under  present  loading  conditions. 
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I  .A K E  C  A1IOON  QAM  SAFETY  1  NSPECT  1  ON 
A .  CIVIL  -  HYDROLOGY 

1  .  Di'scri  pt  ion i__ol_  Lam 

The  original  dam  was  constructed  in  1012  .  The 
i>i  i  <  |  i  1 1 .  a  1  lam  was  an  <  -  a  i  1  1 1  <  •in!  >.  i  iikuu  ai  L  with  a  qu  t  e 
house  and  t  luod  gate  which  acted  as  the  principle 
spillway.  The  earth  embankment  had  a  concrete 
core  wall  in  the  center.  Top  of  oriqinol  embank¬ 
ment  was  elevat  ion  20.00  M.S.L.  in  1010  the 
earth  embankment  was  raised  to  elevation  33.00 
along  with  the  core  wall.  At  that  time  a  300' 
long  concrete  spillway  was  added  at  the  north 
end  of  embankment.  The  new  .'.pillway  elevation  is 
28.00  M.S.L.  The  original  gate  house  was  raised 
t.o  new  elevation  also.  The  embankment  has  grass 
covered  s i do s 1  ope: ;  of  2:1.  The  stone  unde rd ra i n 
system  on  the  downstream  side  ol  embankment  was 
continued  under  raised  embankment.  Embankment 
lias  two  30"  cast  iron  pipes  through  it  which  were 
laid  in  existing  channel  location. 

The  primary  purpose  of  this  Lake  and  dam  is  to 
act  as  a  water  supply  storage  and  allow  the  level 
of  Lake  Meade  (downs tream)  to  be  maintained  at  a 
height  to  supply  the  water  treatment  plant  located 
at  Lake  Kilby  Dam.  Tin'  capacity  of  the  Lake  is 
lOOl  M.G.  with  8 0 2  acres  of  flooded  land. 

-  Dam  Class,  i  f  ic.it  ion  - 

Dans  are  classified  by  the  Corps  of  Engineers  in 
accordance  to  size  and  hazard  potential.  The 
classification  will  be  used  to  determine  the  re¬ 
commended  design  flood  that  the  spillway  must  pass. 

Lake  Cahoon  size  classification  is" Intermediate" 
since  the  storage  capacity  is  greater  than  1000 
acre-feet  and  less  than  50  000  acre-feet.  The 
hazard  potential  classification  is"Signif icant" 
since  there  will  only  be  damage  to  isloated  homes, 
secondary  highways  and  minor  railroads  and  service 
in  tempted  to  ut  vlities. 

By  the  Corps  of  Engineers’  criterion,  a  Significant 
Hazard,  I n termed i atc-Size  dam  must  be  able  to  pass 
the  probable  maximum  flood  (PMF)  through  the  spillway. 

A  probable  maximum  flood  by  Corps  of  Engineers’ 
standards  is  a  flood  that  may  be  expected  from  the 
most  severe  combination  of  critical  mctcorologic  and 
hydrologic  conditions  that  are  reasonably  possible 
in  the  region.  Such  a  condition  would  be  similar  to  that 
which  occurred  in  Nelson  County  during  Hurricane  Camille'. 
Set'  Storm  Tntens.ity  Comparison  Chart  following 
Physical  Inspection  section. 
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Tho  State  of  Virqinia  adopted  requisition  No.  9 
for  impoundinq  .structure:;  in  March  1978  which 
was  filed  in  May  1978  and  became  effective 
July  1,  _19_7 8 .  This  regulation  states  that  within 
one  year  from  effective  date,  every  owner  of  an  existing 
impoundinq  structure,  shall  provide  data  and 
intorm.it  ion  to  the  State  Water  Control  hoard  sufficient 
to  enable  the  hoard  to  determine  whether  to  issue  an 
<>per  at  ions  and  Maintenance  permit  for  existinq 
i  m pi  miiii  1  i  n ■  |  ■ .  I  i  u <  ■  t  1 1 1  i  • ,  (ii  lii  i !  i  i  i  ■  i  ■nioh  work  as 
may  be  necessary  to  mi t iqate  extant  hazard  to  life 
and  property  attributable  to  the  existinq  structure. 

The  procedures  lor  this  can  be  found  in  tho  copy 
titled,  "Impounding  Structure  Regulations" ,  Chapter 
12,  Page  RB-6-11.  (See  Appendix).  The  sections 
which  have  been  underlined  in  this  regulation  should 
bo  given  attention  since  they  pertain  to  requi remen ts , 
findings,  actions  by  the  hoard,  right  to  hearing  on 
suggestions,  and  enforcement. 

As  stated  in  the  Regulation,  if  a  formal  complaint 
is.  l  ilt'd  due  to  unsafe  .conditions  or  operating 
cond i ti ons ,  and  is  found  to  be  true  by  the  Board,  the 
owner  shall  bo  required  to  place  the  facility  in  a  safe 
condition  as  suqgcsted  or  the  Board  shall  cause  sucli 
action  t.o  be  taken  as  breaching  or  removal  of  any 
impounding  structure  found  beyond  repair.  As  the 
guidelines  indicate  in  this  regulation,  the 
following  findim/s  were  acquired  for  this  impoundinq 
structure  titled,  Lake  Cahoon  Dam. 


-22- 


Procedure 


a . 

Dm  i  iii|  tlx-  month:'  of  September  and  October,  1978, 
several  field  i nspee txons  were  conducted  by 
en>i  i  ncor  i  ng  personnel  from  J.  K.  immons  and  Associ 
ales.  The  water  surface  elevation  was  observed  at 
t  wi  i  di  ffis'enl  1 1  ■  ve  I  du  r  i  n<  i  t  he  .n  inspection:'..  At 
both  level::  t  lie  Watel  was  HO  t  1  lowing  UVer  the 

spillway  crest  lino.  A  ejate  valve  was  open  in  the 
Cate  Mouse  allowing  the  level  to  be  kept  down. 

At  the  time  the  photographs  were  taken, 
the  water  level  was  approximately  19"  to  18" 
b>  ■  1  nw  crest  line  of  spillway.  As.  can  be  seen  in 
pi 1 1  o<|  la  i  >hS  ,  tills  showed  lislks.  and  Wet  spots  on 
downstream  side  of  spillway.  The  -  uncrete  was 
soanded  on  spillway  and  the  cracks,  leaks,  wot 
spots  and  holes  were  mapped.  The  joints  were 
probed  and  measured  for  depth,  along  with  the 
ho  1 e  s . 

The  embankment  was  walked  to  evaluate  for  erosion, 
sunken  areas,  and  seepage.  The  Gate  House  was 
inspected  for  operational  value  and  safety  features 
All  of  those  operations  and  findings  wore  photo¬ 
graphed  and  are  included  in  this  report. 

In  general,  an  overall  visual  inspection  was  made 
of  embankment,  Cate  Mouse  and  concrete  spillway. 


(b)  Findings 

1.  bam  Fmbaukment 

The  embankment's  visual  condition  appears  to  be 
good, us  can  bo  soon  in  the  following  pictures.  The 
; ;  1  <  >  i  •  •  • : ;  on  liotli  uidon  arc  covered  with  a  pood  stand 
ol  grass.  There  is  a  portion  on  the  upstream  side 
which  is  lined  with  stone; and  although  no  severe 
sink  holes  can  be  seen,  there  are  sections  of  the 
stun**  lining  which  have  been  moved  and  need  to  be 
relaid.  From  what  can  be  seen,  the  2:1  slopes  show 
that  no  sloughing  has  occurred.  A  more  definitive 
analysis  of  the  embankment  was  made  by  the  soil 
consultant  (Schnabel  Fng ineeriny) .  The  Geotechnical 
sect  ion  of  this  report  contains  data  used  for 
further  analysis  of  embankment. 


V1KW  OF  FMBANKMHN’T  LOOK  I NG  NORTH 
(Downstream  Slope  of  2:1) 
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2  .  Bp i 1 Iwuy 

a.  Cone rote  Spi 1 lway  (January  1919  Plane) 

Tin1  general  condition  of  concrete1  in  fair.  The 
surface  shows  leaks,  pot  holes  and  concrete  dotorio- 
ra t ion.  This  spillway  is  a  bulkhead  typo  of  con¬ 
struction  w  1  i  i  i'll  can  be  seen  in  t  ran  sever  so  section 
on  Cracks  l.oeaLion  Map  in  Appendix  of  this  report. 
Appendix  should  be  consulted  along  with  photographs 
which  show  the  location  and  visual  condition  or  the 
findings.  The  same  code  as  shown  on  Page  T-A-3 
was  used  in  describing  the  cracks. 

!’.!!.  -  Pothole  -  Requires  Repair 

D.C.  -  bry  Crack  -  Requires  Sealing 

W.C.  -  Wet  Crack  -  Requires  Cutting  Out  and  Sealing 
I..J.  -  I.eaky  Joint  -  Requires  Sealing 

B.J.  -  Bad  Joint  Compound  -  Requires  New  Joint  Compound 
II  -  Hole  Over  2"  Deep  -  Requires  new  concrete  and  Tie 

to  Old  Surface 

B.C.  S.  -  Bad  or  Flaking  Concrete  Surface  -  Requires 

that  surface  should  bo  Scaled  and  Plastered. 

The  retaining  walls  of  embankment  show  a  rotten 
sui  i  iiv  lot  tie-  eoner<  ■  t  <  • .  I'he  Lo<  1 1  uphs  22  and 

19  (Northern  Wall)  and  Photographs  40  and  41 
(Southern  Wall).  As  indicated  in  Appendix  IT,  the 
souther;  section  of  spillway  shows  several  leaks 
and  wet  spots.  On  this  same  face,  photographs 
35  and  38  show  that  the  reinforcing  bars,  originally 
imbedded  6"  into  the  surface  of  bulkhead,  are  not 
only  exposed,  but  hanging  in  mid-air  in  places. 

The  wall  shows  leaks  in  several  places  and  a  water 
spout  in  one  spot  extending  from  the  surface  of 
wall.  (Photographs  30,  31,  33,  and  34)  The  end 
or  western  section  of  spillway  at  the  time  of 
inspection  was  wot  and  covered  with  slime. 

The  joint  in  the  middle  indicated  a  bad  leak  at 
the  time  of  photographing.  However,  on  another 
inspect  ion  in  October,  when  the  water  was  down 
approximately  5'  to  6',  this  joint  was  sounded  with 


25 


a  hammer  and  the  rotten  surface  removed , exposing 
wh.it  appeared  to  be  noil  which  had  lodged  in  this 
joint  to  help  stop  the  leak. 

The  northern  spi  11  way  r.eet  ion  showed  much  the  same 
as  the  southern  section,  til  though  not  as  much 
leakage  was  present.  The  Cracks  Location  Map 
should  be  consulted  in  Appendix  for  a  true  over¬ 
all  picture  of  the  problem  areas.  The  southern 
retaining  wall  has  a  small  fence  atop  it,  but  none- 
could  be  seen  on  the  northern  wall. 

b.  (la  to  1  louse 

The  Cate  House  which  was  raised  in  l‘)l(),  appeared 
to  have  a  sound  structural  base  and  wet  wells. 

The  brick  and  mortar  structure  seems  to  be  in 
good  condition.  The  exterior  roof  is  slate  and 
shows  some  sections  which  are  broken.  The  exterior 
wooilen  trim  requires  painting  and  replacement  of 
rotten  sections.  The  building  has  three  windows, 
all  of  which  need  new  panes  and  wooden  sections 
requiring  repair.  They  have  also  been  dislodged 
from  their  masonry  openings.  The  door  ha.s  not  been 
painted  in  some  time  and  has  signs  of  weathering. 

The  ridge  roll  is  no  longer  atop  the  structure  as 
shown  on  original  drawings.  Appendix  (Gate 
House  Drawing  and  Pictures)  shows  these  problems. 

No  exterior  lighting  is  present.  The  wooden  and 
steel  bridge  to  Gate  House  has  rotten  planks  and 
also  shows  that  the  steel  could  use  a  coat  of  paint. 

The  handrail  is  wobbly  and  unstable.  At  the 
entrance  to  bridge  is  a  farm  wire  type  gate  which 
serves  little  purpose. 

The  interior  of  the  Gate  House  shows  a  heavy  steel 
grate  floor  which  is  rusted.  The  interior  wooden  trim 
shows  much  the  same  as  the  exterior,  in  that  it 
requires  repair  and  painting.  Although  some 
electrical  wiring  is  present ,  the  power  has  been 
cut  outside  the  building  and  the  interior  wiring  is 
not  in  usable  condition.  The  two  30"  sluice  gates  below 
water  surface  were  not  visible  in  the  wet  well  due  to 
still  water  atop  them.  However,  the  24"  gate,  approxi¬ 
mately  11  ft.  below  grating,  appears  to  be  in  good 
condition.  It  was  observed  that  the  gate  stand  to  the 
right  of  door  was  cracked  to  a  great  degree.  The  gate 
to  the  left  of  door  was  tried  and  found  to  have  a  gear 
ratio  of  almost  1  to  1 ,  which  makes  it  difficult 
to  open.  The  gate  valves  to  the 
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west  or  back  side  ol.  building  seem  to  bo  in  poor 
condition  also.  The  24"  valve  was  open  allowinq 
the  water  level  to  i  lowered.  In  an  .attempt  to  see  the 
condition  of  the  lower  valves,  wo  tried  to  close  the  24" 
valve  which  was  open,  but  after  some  100  or  so  turns,  it 
was  discovered  that  the  valve  had  some  wood  lodqed 
in  it  and  could  not  be  closed.  The  floor  q  ra  t  i  jiq 
was  removed  and  personnel  tried  to  descend  the  ladder 
in  the  wet  well  to  dislodqo  the  wood.  The  ladder 
was  found  to  lie  in  in  unsafe  condition.  The  runqs 
which  are  steel  rods  have  rusted  to  the  point  that 
they  will  not  support  a  man's  weight.  Also,  several 
items  were  piled  on  grating  which  would  not  allow  all 
grating  to  be  removed.  The  trash  rack  on  the  exterior 
of  building  was  observed  from  the  interior  of  the 
building  by  opening  the  window  and  was  found  to  be 
in  a  worn  condition.  The  appendix  of  this  report 
shows  drawing  and  photographs  of  this  building  and 
spillway  which  may  be  consulted  for  a  pictoral  view 
of  those  conditions  along  with  the  following  photo- 
g  raphs . 


24"  GATE  VALVE  WITH  WOOD  LODGED  IN  IT 
WHICH  PREVENTED  CLOSING 


V 1 1  :w  OF  EMBANKMENT  FROM  GATE  HOUSE  LOOKING 
NORTH  (Upstream  Slope) 
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